Longstanding, unrecognized staghorn stones remain a major cause of morbidity in the form of pain, infection, and functional impairment of the affected kidney. Squamous cell carcinoma of the upper urinary tract is associated with stone disease and chronic infection, but the association with transitional cell carcinoma (TCC) has not been proven. We report a case of a 73-year-old man presenting with right flank pain with episodes of total gross hematuria for 1 year. An abdominopelvic computed tomography scan showed decreased parenchymal enhancement and staghorn stones in the right renal pelvis and multiple tiny calyceal stones with severe hydronephrosis. The patient underwent a simple nephrectomy. Histopathologic analysis revealed staghorn stones combined with highgrade papillary TCC of the renal pelvis. The tumor was extended into the peripelvic fat and renal parenchyme (pT3NoMo). 
Ⓒ The Korean Urological Association, 2009 Kim et al reported that urothelial cell carcinoma of the upper urinary tract accounts for approximately 6.0% to 7.5% of all urologic malignancies and is roughly three times more common in men than in women; the incidence rate was 0.86 to 1.21 per 100,000 persons in Korea between 1998 to 2002 [1] .
Transitional cell carcinoma (TCC) makes up more than 90% of upper urinary tract tumors, followed by squamous cell carcinoma (SCC).
Longstanding staghorn stones result in functional impairment of the affected kidney. Chronic infection associated with stone disease and obstruction has been related to the development of upper urinary tract SCC. It is presumed that chronic irritation of the urothelium may result in squamous metaplasia, which can later develop into SCC [2] .
On the other hand, the association between staghorn stones and TCC of the renal pelvis has rarely been documented.
Preoperative diagnosis of such lesions may be difficult because of the presence of a staghorn stone and the inflammatory process.
Here we present the case of one patient who had staghorn stones and chronic renal obstruction combined with a papillary TCC of the renal pelvis.
CASE REPORT
A 73-year-old man was referred to the Sanggye Paik Hospital Emergency Center for evaluation of dizziness and general weakness. He also presented with intermittent, blunt, right flank pain and total gross hematuria lasting 1 year. He was a nonsmoker with no history of urolithiasis. He had hypertension and a previous cardiovascular accident as co-morbid conditions two years ago.
A soft mass was palpable in the right flank area by a bimanual examination. Complete blood count, urine analysis, urine culture, and routine chemistry were done. The patient's initial hemoglobin was 6.9 g/dl and his serum creatinine was 2.3 mg/dl. Urine analysis showed many red blood cell (RBC)/10-29 white blood cell (WBC) on high-power fields (Fig. 1) .
Staghorn stones in the right renal pelvis and multiple calyceal stones with severe hydronephrosis were detected by abdominal ultrasonography, but the left kidney was in the normal range.
After conservative treatment (e.g., blood transfusions and hydrations), the patient's serum creatinine level was reduced to 1.7 mg/dl. Abdominopelvic computed tomography (CT) showed staghorn stones in the right pelvis and multiple tiny calyceal stones with severe hydronephrosis. The CT scan also showed decreased renal parenchymal enhancement around the stones and diffuse cortical thinning with fluid collection (Fig. 2) . No renal vein thrombi or enlarged lymph nodes were found. Therefore, we did not suspect any malignancy on these radiologic images.
In these examinations, we concluded staghorn stones and calyceal stones were associated with the poorly functioning kidney. We performed a simple nephrectomy. In the operative field, the enlarged cystic-shaped right kidney was dark colored and easily dissected (Fig. 3) . The histopathology demonstrated high-grade (WHO, 2004) papillary TCC approximately 10 cm in its greatest dimension with extension to the peripelvic fat and the full thickness of the renal parenchyma (pT3) (Fig. 4) .
The ureteral resection margin was involved with carcinoma.
The patient refused a further operation for a ureteral stump resection. He was treated with two cycles of systemic chemotherapy with gemcitabine and carboplatin instead of cisplatin because of his lower creatinine clearance rate (42 ml/min).
DISCUSSION
Staghorn stones are primarily composed of mixtures of struvite (magnesium ammonium phosphate) and calcium carbonate apatite. These stones are typically associated with urinary tract infections with urea-splitting organisms and are referred Progression to muscle invasion or invasion into the renal parenchyma may be more likely to occur [8] . Clinical outcomes are most highly dependent on pathologic stage and grade. Chemotherapy may provide some benefit. The chemotherapy regimens are the same as used for bladder cancer. After two cycles of systemic chemotherapy with gemcitabine and carboplatin during two months, we will evaluate with a short-term CT follow-up. The patient's prognosis will be poor due to the renal parenchymal invasion, positive ureteral resection margin, and lymphovascular invasion.
Our experience and other reports in the literature suggest that we should keep in mind the possibility of an underlying carcinoma of the upper urinary tract in patients with a nonfunctioning kidney and gross hematuria caused by stone disease.
Before performing an operation on these patients, preoperative imaging studies should be carefully investigated to diagnose any underlying carcinoma. If any suspicion exists even after the operation, a frozen biopsy or postoperative specimen analysis should be conducted to rule out carcinoma, even if carcinoma is missed preoperatively, because early diagnosis is very important for prolongation of survival.
